Role of corticosterone in altered neurobehavioral responses to acute stress in a model of compromised hypothalamic-pituitary-adrenal axis function.
An organism's capacity to cope with stressful experiences is dependent on its ability to appropriately engage central and peripheral systems, such as the hypothalamic-pituitary-adrenal (HPA) axis, to adapt to changing environmental demands. The HPA axis is a primary neuroendocrine mediator of neural and behavioral responses to stress, and dysfunction of this system is linked to increased risk for developing mental health disorders such as depression, anxiety, and post-traumatic stress disorder. However, the mechanisms by which dysregulated HPA function results in abnormal behavioral responses to stress are poorly understood. Here, we tested how corticosterone (CORT)-induced HPA axis disruption affects behavioral responses to stress in male C57BL/6 N mice, and probed correlates of these behaviors in the brain. We show that chronic HPA disruption blunts acute stress-induced grooming and rearing behaviors in the open field test, effects which were accompanied by decreased FOS immunoreactivity in the paraventricular nucleus of the hypothalamus (PVH) and paraventricular nucleus of the thalamus (PVT). Blockade of CORT secretion with metyrapone injection prior to acute stress did not recapitulate the effects of chronic HPA disruption on open field behavior, and acute CORT replacement did not rescue normal behavioral stress responses following chronic HPA disruption. This suggests that under acute conditions, CORT is not necessary for these responses normally, nor sufficient to rescue the deficits of chronic HPA dysregulation. Together, these findings support the hypothesis that chronic HPA dysregulation causes adaptation in stress-related brain circuits and demonstrate that these changes can influence an organism's behavioral response to stress exposure.